Observations with Compton Gamma Ray Observatory have provided key insights to the high energy emission mechanisms in Active Galactic Nuclei (AGN) and clearly separate them into a class of Blazars, with apparent non-thermal jet emissions often peaking in the EGRET energy band, and into the Seyfert class with emissions more closely related to the accretion disk presumably energizing the nuclear black hole. OSSE measurements indicate that the high energy emission from Seyfert AGN has a high energy cuto below 100 ? 200 keV and no Seyferts have been detected by COMPTEL or EGRET. Here, we review the X-ray and -ray observations of Seyferts and Radio Galaxies and the broad band emission models that describe the observed spectral characteristics. A comparision of Seyfert 1, Seyfert 2, and radio galaxies can be made in the context of the AGN uni cation models.
Introduction
The Compton Gamma Ray Observatory (CGRO) has contributed substantially to our understanding of Active Galactic Nuclei. Perhaps the most obvious and widely known result is that there are clearly two classes of -ray { emitting AGN in the sky: these are the jet-dominated blazars, and the more ordinary, radio-quiet Seyferts and quasars. This is well illustrated on Figure 1 , from Dermer & Gehrels 6] . The marked di erences between the two classes are seen even in the the radio and optical data: blazars are dominated by compact, milliarcsecond cores, and the radio and optical emission is strongly polarized. The compact radio cores show superluminal expansion. With the c 1995 American Institute of Physics 1 rapid and large-amplitude variability observed in the GeV -rays, we now think that the entire emission arises in a jet pointing close to the line of sight, where the emission is strongly enhanced due to the relativistic Doppler effect. The radio and optical emissions are most likely due to the synchrotron process, while the hard X-rays and -rays are due to Comptonization, either the internal synchrotron radiation, or photons external to the jet; the details are discussed in the paper by Hartman et al. ( 12] , these proceedings). The blazar luminosity often peaks in the -ray band above 1 MeV and all CGRO instruments have detected the high energy emissions from several blazars. High energy Cen A data is from Steinle et al. 44] In the case of radio quiet objects, the overall electromagnetic spectra are quite di erent. Within the current sensitivity, these spectra do not extend beyond a few hundred keV. Instead, they appear to cut o , such that there are no observed photons at or beyond the 511 keV annihilation line; all recent -ray detections and measurements of spectra of these objects have been made by OSSE and BATSE. There are essentially no detections of radio-quiet AGN in the COMPTEL or EGRET energy ranges. In many cases, the hard Xrays and soft -rays vary on a relatively short time scale, implying a compact emission region (see, e.g., 30]). This implies that they must be produced very closely to the central engine, and are probably the primary form of radiative power in radio-quiet AGN.
In the following sections, we attempt to summarize what we have learned from -ray observations of Seyfert Galaxies. We include here radio galaxies with Seyfert nuclei (also called radio-loud Seyferts), which represent a class intermediate between radio-quiet Seyferts and Blazars. In particular, we present an overview of the CGRO observations, and put these observations into a multi-wavelength perspective. We discuss brie y the Seyfert Uni cation schemes, and summarize the current status of the theoretical models that can describe the X-ray { -ray emission.
CGRO Observations of Seyfert AGN
OSSE Observations. OSSE's small eld of view requires the selection of speci c sources for study. A list of potential AGN targets was created by selecting bright X-ray objects in the EXOSAT catalog 50] and in HEAO catalogs 41, 36] . In the rst 4.5 years of CGRO operations (May, 1991 { Dec, 1995 , OSSE observed 37 Seyfert class AGN. Of these objects, 24 Seyfert 1 AGN and 13 Seyfert 2s were studied in 115 observations. Tables 1 and 2 summarize these Seyfert observations. The radio galaxy, Cen A, has been included in Table 2 since it has some Sy 2 characteristics. The OSSE column in the tables reports the average ux detected from the sum of all observations of each source in the 50{150 keV enengy band. Upper limits are reported at the 2 level. OSSE has observed all twelve AGN reported by HEAO{ 1 41] BATSE Observations. Because of sensitivity limitations, detailed studies of individual AGNs with BATSE are limited to a few bright sources, among which NGC 4151 is the only Seyfert galaxy. However, the sensitivity can be improved signi cantly by using long integration times. Preliminary results indicate that, for relatively isolated sources such as most AGN, integration times of order 1000 days are su ciently free of systematic errors to permit survey studies of classes of sources. Bassani et al. 4 ] studied a sample of 17 type 2 Seyfert galaxies with BATSE, of which 5 were signi cantly detected and another 5 marginally detected. The high detection ratio (roughly 50%) supports the inference from the uni ed model that Seyfert 2s should be strong hard X-ray emitters. Malizia et al. 29] used BATSE to study the AGN in the Piccinotti sample 36], which consists predominantly of Seyferts (30 out of 36 objects). Among the 30 Seyferts, 20 were detected by BATSE at a signi cance of more than 5 . Tables 1 and 2 summarize the BATSE Seyfert detections. COMPTEL Observations. During the rst 15 months of the CGRO mission, COMPTEL and EGRET conducted an all-sky survey. The COMP-TEL data from this period has been examined for emission from 26 X-ray selected Seyfert galaxies by Maisack et al. 25, 27] . No signi cant emission from any of the objects was detected. Tables 1 and 2 4] selected according to their X-ray uxes in two catalogs of X-ray-detected AGN: the EXOSAT Catalog 50] in the 2{10 keV energy range and the Ginga Catalog 28] in the 2{30 keV energy range. Additional sources were added to the list for their reported historical low-energy -ray detections 3] or observations by OSSE. The resulting list of 22 Seyfert galaxies (see Tables 1 and 2) were searched for in the EGRET all-sky survey data. As reported by Lin et al. 21] , no signi cant detection was found for any of them. The EGRET limits presented in Tables 1 and 2 
Gamma Ray Spectra of Seyfert and Radio Galaxies
The average OSSE spectrum for each Seyfert AGN was formed by a livetimeweighted sum of all observations. The spectra of 17 of these Seyferts were of su cient signi cance to perform spectral characterization. A variety of photon models characterized by either thermal or non-thermal natures were applied to the individual Seyferts and to the average Seyfert class spectra.
With the exception of the brightest sources, Cen A and NGC 4151, all of the spectra of individual sources were reasonably well described by simple power-law models or exponentially truncated power-law models. NGC 4151 and Cen A are discussed separately below. The statistical precision of the measurements of the typical Seyfert did not permit discrimination between the models. Figure 2 shows a plot of the best power-law photon indices for sources with a detection signi cance of 5 in the 50?150 keV energy range. Cen A and NGC 4151 have been excluded from the gure since a power-law does not provide a good t to their data. The average index for this set is 2.4 with a variance of 0.3, which is clearly softer than the typical intrinsic Ginga power-law index, ? 1:9, in the X-ray band 33]. 
NGC 4151
The brightest radio-quiet AGN in the OSSE sky is the Seyfert NGC 4151. Initially, NGC 4151 was believed to be unique, not tting with the Seyfert 1 / Seyfert 2 Uni cation paradigm (see below), but the recent results using OSSE measurements along with X-ray data from Ginga, ROSAT and ASCA 57, 15] show that NGC 4151 is actually more similar to other radio quiet AGN than we initially thought; some ambiguity had to do with the fact that this source is also heavily absorbed in X-rays. Since it is so bright, the statistical signi cance of the -ray data place signi cant constraints on the modeling of the source emission mechanisms. The OSSE observations have been reported by Masaick et al. 26] and Johnson et al. 15] . Through October, 1996, OSSE observed NGC 4151 11 times. The long-term average ux from the source in the 50{150 keV band has varied by no more than a factor of 2 (2{4 10 ?3 photons cm ?2 s ?1 ). On shorter time scales, day-to-day variability was detected by OSSE up to a magnitude of 25% of the observation average.
The relative constancy of NGC 4151 seen by OSSE is con rmed by longterm BATSE monitoring. Using the Earth occultation technique with BATSE data, Parsons et al. 35 ] have produced continuous light curves of NGC 4151 in two energy bands (20{70 and 70{200 keV) covering nearly six years with oneweek time resolution. On these timescales, the source shows remarkably little variability. They nd no obvious long-term trends or evidence for multiple source states, and the scatter of the data about the mean indicates an intrinsic source variability of about 20%.
Simple spectral models have been t to the 11 individual OSSE observations. Models with softening spectra at higher energies (for example, Comptonization models) provide the best ts. Simple power law models t to the individual observatons produce power law number indices, ? 2:5 ? 2:9, but with unacceptable 2 for many of the data sets. As shown in Table 3 , the best power law t to the total spectrum produced an unacceptable 2 = 119 for 49 degrees of freedom (d.o.f.). A simple exponential model is a fair description of the observed spectra with e-folding energies in the 30{45 keV range. The simple exponential spectrum t to the total of all observations, however, is found to be unacceptable ( 2 = 106=49 d.o.f.). The simplest model which provides good ts to all data sets is the expo- roughly approximates thermal Comptonization spectra (e.g., Zdziarski et al. 54] ). The best t PL-exp spectrum to the average of all OSSE data has an index, ? = 1:6 +0:2 ?0:3 , and cuto e-folding energy, E c = 96 +28 ?19 keV.
By xing the power law index at the average value of 1.6, ts of the PL-exp model to the individual observations provides a possible test for any variation in cuto energy with source luminosity. As discussed in Johnson et al. 15] , there is slight evidence that the cuto energy, E c , is correlated with luminosity. This possible positive correlation of ux { cuto energy and particularly the softer, low-luminosity spectrum seen in Sept, 1996, (VP 530 in Figure 3 ) relative to the brighter Aug, 1994, spectrum (VP 337 in the gure) is in contrast to the observations in X-rays which indicate a softening of the spectrum as the source brightens (Yaqoob & Warwick 53] ). Figure 3 shows the OSSE data from two of the observations (minimum and maximum observed ux) and the total of all OSSE data. The solid lines are the best t PL-exp models to each data set.
The OSSE spectra of NGC 4151 can also be tted directly by models of thermal Comptonization. We point out that the model of Sunyaev & Titarchuk 47] , used in Table 3, is Thermal plasmas do not give rise to detectable e annihilation features (Macio lek-Nied zwiecki et al. 22]), and indeed no such features are apparent in the data. On the other hand, nonthermal models for the high energy emission from AGN can produce a signi cant number of e pairs by photon-photon interactions. These pairs lose most of their energy by scattering, rather than escaping, and form a thermal component of the electron/pair distribution. Annihilation of these pairs would then produce a broad feature near 511 keV. A 30 keV thermal pair plasma produces an annihilation line with a width of 150 keV. The OSSE data have been tested for evidence of such emission features near 511 keV. The annihilation emission was modeled as either simple gaussian lines or a proper annihilation spectrum 46] and was tted along with the broad band continuum described above. There was no statistically signi cant evidence for 511-keV emission from any of the OSSE observations or from the average spectrum of all data. For the average spectrum, the best t ux in the annihilation feature, using the model of Svensson et al. 46] and assuming a 30 keV plasma temperature, is (0:4 +4:0 ?0:4 ) 10 ?5 photons cm ?2 s ?1 . The luminosity in the annihilation radiation corresponds to 0:2 +2:1 ?0:2 % of the total X-ray and -ray luminosity (assuming the best-t e-folded power law model). Similar results were obtained for the simple gaussian line models. The 99% con dence upper limit to the ux is 6 10 ?5 photons cm ?2 s ?1 . The limits on annihilation radiation vary with the assumed temperature of the pair plasma because of the resulting variation in width of the emission feature. The 99% con dence limit is 3 10 ?5 for a narrow line, increasing to 8 10 ?5 (which is still only 4.5% of the total X-ray and -ray luminosity of the source) for a 60 keV plasma or 250 keV width.
A speci c model giving rise to an observable pair-annihilation feature is the hybrid model (Zdziarski et al. 59] ), in which a fraction of electrons in the source is accelerated to relativistic, nonthermal, energies and the remaining ones are heated. In the limit of no acceleration, the model corresponds to thermal Comptonization considered above. The maximum fraction of nonthermal acceleration allowed by the average spectrum of NGC 4151 is 15%. The corresponding spectrum is shown in Figure 4 . This fraction is about an order of magnitude more than the maximum relative luminosity in pair annihilation. This re ects the maximum e ciency of conversion of nonthermal energy into pair rest mass of about 0.1 (e.g., 20]).
Summarizing, the OSSE data on NGC 4151 (which represent the best available data set on radio-quiet Seyferts) imply that nonthermal processes play at most a minor role in the spectral formation. Instead, thermal Comptonization explains adequately most or all of the intrinsic high-energy spectrum.
Average Seyfert Spectra
The OSSE spectra from all but the brightest Seyferts are of low statistical precision and cannot be used to place signi cant constraints on source models. Consequently, Seyfert-class average spectra were formed by summing spectra into one of three classes: 1) radio-quiet Seyfert 1s, 2) radio-loud Seyfert 1s, and 3) Seyfert 2s. (The second class is also classi ed as Broad-Line Radio Galaxies.) Finally, the average spectrum of all Seyfert classes was formed. These class average spectra can be used to provide more signi cant comparisions of spectral characteristics among the classes. Subsets of these class averages {those sources observed by both Ginga and OSSE (Zdziarski et al. 56] ) and by both EXOSAT and OSSE (Gondek et al. 10] ) { have been used to identify X-ray/ -ray characteristics of these three classes (see below).
Data from OSSE observations with positive detections (de ned as 2 ) were combined for each Seyfert type. The most intense observations (> 10 detections) were excluded so that single sources would not signi cantly bias the result. Fitting between the energy range of 0.05{0.50 MeV, Table 4 provides the values of the parameters for various models analyzed. The uncertainties in this table are 68% con dence limits for one or two interesting parameters, depending on the model. For both the radio quiet Sy 1s and the radio quiet Sy 2s, a power-law model does not provide a good t (reduced 2 = 1:95 and 2 = 2:27, respectively for 11 degrees of freedom). Better ts were achieved using the thermal Comptonization model of Sunyaev & Titarchuk 47] or even a thermal bremsstrahlung model, with cut-o energies ranging from 40 keV to 100 keV. The exponentially truncated power-law model also provided comparably good ts to all three subclasses of Seyferts and resulted in higher cut-o energies between 70{170 keV.
The average spectra of radio-quiet Seyfert 1s and 2s (but including IC 4329A and NGC 4388, respectively) have also been tted by the thermal- Note that the plasma parameters obtained for Seyfert 1s and 2s are very similar to each other, which is in accord with the AGN uni ed model (e.g., 1]). The parameters are also relatively close to those obtained for NGC 4151 (see above), con rming that NGC 4151 is indeed intrinsically close to average Seyferts.
Radio-loud Seyferts (Broad-Line Radio Galaxies) may indicate the link between Seyfert AGN { the X/ -ray emissions of which are presumably accretion disk related { and the Blazar class of AGNs with jet or beamed non-thermal emissions extending to the GeV range. 3C 120 has a jet and displays superluminal motion 51] and, in the OSSE band, may exhibit spectral characteristics of beamed emission which is scattered out of the beam or is viewed from outside the beam opening angle. In fact, the OSSE data provide tentative evidence that radio-loud Seyferts di er somewhat from their radio-quiet counterparts. One di erence is that the power-law model provides an acceptable t, as well as models with a high-energy cuto (see Table 4 ). Also, all of the models that provide a cut-o energy as a free parameter produced higher cut-o energies for the radio loud Sy 1s ( 80 keV to 170 keV) than for either of the two radio quiet Seyfert subclasses. This is also the case for a t with the Comptonization model of 38], which yields kT = 160 +70 ?50 keV, which is more than kT 100 keV for radio-quiet Seyferts (see above). The optical depth in the t is = 1:1 +0:4 ?0:3 (Wo zniak et al. 52]). These results may indicate that radio-loud Seyferts do have substantial spectral components above 200 keV, in contrast to the case of radio-quiet AGN.
Centaurus A
The Radio Galaxy Centaurus A is the brightest radio-loud AGN in the OSSE sky. It is a Seyfert-2 like galaxy although the exact classi cation is di cult due to the strong optical extinction. Due to its brightness in the OSSE band, it may be studied in much more detail than other radio-loud Seyferts, and thus we consider it separately in this review. However, the soft -ray spectral properties of radio-loud Seyferts appear very similar to those of Cen A.
Cen A exhibits extended radio lobes, X-ray jets, di use X-ray emission, an active nucleus observed in the soft X-ray band 9, 7] and in the radio band 39], and a dust lane bisecting the galaxy that obscures the UV and visible nucleus. It is likely that Cen A is a member of the blazar class that is observed from outside the opening angle of the beamed radiation 43] and, as such, provides a unique oportunity to address the role of an accretion disk and the geometry of beamed emissions by detailed modelling of the emission environment and the resultant broad band X-ray/ -ray spectrum and variability.
BATSE has monitored Cen A since launch and has observed variability by a factor of 5 in the hard X-ray band (see Steinle et al. 44] ). It has been observed 8 times by OSSE and 15 times by COMPTEL and EGRET. During the CGRO mission, Cen A has been observed to be in a low to intermediate luminosity state in the X-ray/ -ray band relative to historical observations 16, 5] . The BATSE long-term light curve 40,44] shows a declining trend over the CGRO mission; the average intensity in 1996 is roughly a factor of 3 less than a similar average in 1991. OSSE observed variability by a factors of 2{3 on long timescales and one 25% drop in ux within 12 hours 17]. The OSSE spectra are well described by broken power law spectra with a break at 150 keV. The power law number index below the break is ? 1:7 and the change in index, ?, varies from 0:25 in the lowest intensity spectra to 0:7 in the highest intensity states. As shown by Steinle et al. 44] , the combined OSSE, COMPTEL and EGRET data on Cen A require another spectral break at higher energies, the magnitude of which also depends on the intensity of the source. The power law joining the COMPTEL and EGRET observations has index, ? = 2:6{3.3, with the softer spectrum describing the more luminous state observed in October of 1991.
The spectrum of Cen A observed by CGRO in 1991, shown in Figure 6 , extends beyond 100 MeV, which is the rst such case among non-blazar AGNs. This spectrum certainly cannot be produced by thermal Comptonization, and the presence of nonthermal processes is implied. On the other hand, this spectrum, extending to such high energy, cannot be due to Compton scattering of jet emission towards our line of sight by some circum-jet material, as proposed by Skibo et al. 43] . We point out that the spectrum of Cen A is rather similar to the average spectrum of radio-loud Seyfert 1s. If this is indeed the case, nonthermal processes have to operate also in those objects, in contrast to radio-quiet Seyferts. 
X-Ray/Gamma-Ray Spectra of Seyferts
Any physical model that attempts to describe the CGRO, particularly OSSE, spectra of Seyferts has to confront the broad-band X-ray/ -ray emissions. In particular, Ginga X-ray observations, covering the energy range of 2{30 keV, had a major impact on our understanding of these sources. The early X-ray data (see, e.g., Rothschild et al. 41] ) indicated that spectra of Seyferts 1s are (roughly) just simple power laws, with the average photon in-dex of ? ' 1:7 modestly absorbed at low energies; Seyfert 2s di er primarily in that they show much greater photoelectric absorption (presumably due to the material located on a parsec scale from the nucleus), a ecting the X-ray ux at lower energies. On the other hand, the Ginga data (see Pounds et al. 37] ), showed not only that an Fe K line is present in the data, but also that the spectra show a hardening towards high energies at > 10 keV. This was successfully interpreted as due to an additional component arising from Compton re ection of the primary X-ray continuum, presumably from the matter that is accreting onto the black hole, most likely in a disk-like geometry 19, 24] . The Fe K line is due to uorescence from this accreting matter; indeed, in a material at roughly Solar abundances, the combination of the relative content, and the uorescent yield is such that the Fe K line should be the strongest observable spectral feature. This nice picture, at least in a general sense, still holds today. However, Ginga had essentially no sensitivity above 30 keV, at the high end of the Compton re ection component, and this is where OSSE made the most important contributions. The nuclear emission from AGN is variable in all observable energy ranges, and to get meaningful results, one has to observe them simultaneously in other wavebands, requiring concurrent observations with multiple satellites. Below, we discuss some OSSE observations simultaneous with observations in X-rays. An alternative approach is to collect average spectra for one or more objects, with the hope that the e ects of variability will average out in multiple observations.
Radio-Quiet Seyfert 1s
The X-ray bright Seyfert 1 IC 4329A has been observed simultaneously by ROSAT and OSSE 23, 54] . This data set has been supplemented by earlier Ginga observations, normalized to match the ROSAT ux at 2 keV. This spectrum has been shown to be quite representative of radio-quiet Seyfert 1s. It can be described well by a primary X-ray power law, modi ed due to the presence of the circum-nuclear matter. Speci cally, at the lowest end, we see a modest amount of absorption due to neutral matter, presumably associated with the host galaxy. Even the ROSAT data alone { with their modest energy resolution { show that there is an isolated edge in the data at 0:7 keV. The large depth of the edge indicates that the spectrum is absorbed by material that is partially ionized, such that all the elements lighter than oxygen are completely stripped, and thus essentially transparent to the emergent radiation. This, seen in the soft X-ray spectra of many other AGN (e.g., 18]), is often referred to as a \warm absorber".
Above 2 keV, we observe the primary continuum. In X-rays, it is a power law, with an index of 1:9. At the rest energy of 6:4 keV, we observe the uorescent iron line. What is remarkable is that this line is broadened, most likely by a combination of the gravitational and relativistic e ects; this inference from the Ginga data was con rmed by an ASCA observation (Mushotzky et al. 31] ). Perhaps the best example is the shape of the Fe K line observed in another Seyfert, MCG {6-30-15 (Tanaka et al. 49] ), showing a characteristic two-pronged shape. This is expected when the line is produced in a disk-like con guration of accreting matter, and the disk has some inclination; we then see the blue-shifted photons emitted by the matter approaching us, and redshifted photons from the matter receding from us. The redshift of the line and the spread of the two prongs indicate that the region where the line is produced must experience strong gravity, and thus it has been interpreted as a good evidence of the presence of a black hole in AGN 49] , although this is probably not a unique interpretation of the line shape. Beyond the Fe K line, there is a general hardening of the spectrum, with a slight depression due to an absorption edge from Fe. This is due to the material encountered by the photons re ected from the disk; the continuum photons are re ected roughly at one Thomson depth, and as they emerge from the re ector, they encounter photoelectric absorption, most prominently visible as the Fe K pseudo-edge. Finally, the re ected component peaks at 30 keV, and, at energies > 100 keV, it drops in intensity. This is due to both Compton recoil and the Klein Nishina e ects. The primary spectrum itself exhibits a cuto beyond 150 keV (Figure 7 ). When this spectrum is tted with the thermal Comptonization model of 38], the obtained parameters are kT = 100 +10 ?30 keV, = 1:3 +0:4 ?0:2 (Zdziarski et al. 58] ), very similar to the results of tting the average spectra of all Seyfert 1s and 2s observed by OSSE (see above).
With the paucity of the simultaneous X-ray and -ray data for Seyfert 1s, the best approach available to con rm if this observational picture holds for Seyfert 1s in general, was to add together the X-ray data from Ginga or EXOSAT with the OSSE data. As it is shown in Figure 7 58], such an average spectrum is quite similar to that obtained for IC 4329A. The thermal Comptonization t yields kT = 110 +150 ?40 keV, = 1:2 +0:6 ?1:0 58].
This general picture also holds for the recent data for IC 4329A obtained simultaneously by the Rossi X-ray Timing Explorer (RXTE) and OSSE. The RXTE data are still being analyzed, since there are many systematic e ects that have to be carefully taken into account; in general, the results are quite similar to those of 23,54].
Radio-Quiet Seyfert 2s
How di erent are the high energy spectra of Seyfert 2s? Generally, unlike Seyfert 1s, where the optical/UV emission line widths are > 2000 km/s, these objects show only narrow emission lines ( < 1000 km/s). Seminal observations of NGC 1068 by Antonucci & Miller 2] revealed that when observed in polarized light, this Seyfert 2 also shows broad emission lines. The model proposed by those authors suggests that Seyfert 2s are essentially the same as Seyfert 1s, but the di erence is essentially entirely due to the di erences in their orientation with respect to the observer. The central source consists of a nuclear region, which is a relatively thin accretion disk, but at the pc-scale distances, the central region is surrounded by a geometrically thick molecular torus. Along the axis, there is a free-electron scattering medium. If viewed along the axis, we see all the ingredients of the nuclear region, meaning the unabsorbed primary continuum, broad emission lines, and the re ection component. When viewed close to the plane of the disk and the torus, the broad emission lines are shrouded by the torus, and these lines can be viewed only with the help of the scattering medium, which allows the lines to be seen when viewed in polarized light.
This picture has implications for the observable high energy spectra of Seyferts, and in fact, the X-ray/ -ray observations indicate that, to the rst order, this scenario is correct. The intervening torus indeed shows up as photoelectric absorption, essentially absorbing all soft X-ray photons. The amount of the hard X-ray radiation depends on the column of the absorber; if the medium is only partially Compton thick, we see the X-rays above some energy, depending on the column. In many objects, the column is 10 22 { 10 23 cm ?2 , where with typical gas-to-dust ratios it is large enough to absorb the broad lines. However, at > 2 keV, most of the photons can escape, as the absorber is optically thin to both the photoelectric absorption of Fe and to Compton scattering. For these cases, the primary hard X-ray/ -ray continuum is relatively una ected, and the similarity of the OSSE spectra of radio-quiet Seyfert 1s and 2s (see above) supports this scenario.
In the case of NGC 1068, the Compton depth is too large to see the primary continuum. A very nice intermediate case is NGC 4945 (see Figure 8 , Done et al. 8] ): the column is a few times 10 24 cm ?2 , such that the Compton depth is only about 3. An interesting aspect of a source with the Compton thickness of a few is that the emergent hard X-ray spectrum depends on the solid angle subtended by the absorber. The main di erence is that with a large absorber solid angle, more photons get directed back towards our line of sight. However, these photons are scattered more times (and, at each scattering, they lose a fraction of their energy before they escape the absorber), so the spectrum is generally more peaked towards low energies.
In summary, the X-ray/ -ray data imply that the Seyfert 1/Seyfert 2 unication scheme holds in general with regard to the high energy emission from these objects. 
Radio-loud Seyferts
Radio-loud Seyferts (radio galaxies) appear to be the least understood object among those reviewed here. They do show broad emission lines, but in contrast to other Seyfert galaxies, they often have bright compact radio cores and show superluminal expansion, so the natural question that arises here is: are their spectra blazar-like or Seyfert-like? Recent work by Wo zniak et al. 52] assembled much of the available archival X-ray and -ray data for those objects, and concluded that the high energy spectra of these objects are clearly di erent from blazars and somewhat di erent from ordinary, radioquiet Seyferts. Despite the fact that they are relatively bright X-ray and soft -ray emitters, they show no detectable MeV emission (with an exception of Cen A, see Fig. 6 ). We thus probably do not observe the direct emission from the relativistic jet. The X-ray spectra of radio-loud Seyfert 1s show relatively strong Fe K lines, so at rst, one would think that they are just like radio-quiet Seyferts; blazars generally show no Fe K lines, and it is believed that the line emission is \swamped" by the emission of the jet. But radio-loud Seyfert 1s show only weak Compton re ection 52], so a cold, dense accretion disk is either absent or subtends a small solid angle as seen from the source of the primary continuum. Nonetheless, we still have to account for the strong Fe K line. A possible scenario 52] is that the material responsible for the iron line has a column density of 10 23 cm ?2 , enough to produce the line, but optically thin to Compton re ection. That medium is likely to be a parsec-scale torus surrounding the nucleus.
Comparison of X-ray spectra of radio-loud Seyferts with the OSSE spectra shows that the power laws extrapolated from X-rays have to steepen above 100 keV, but it is not necessary to have an exponential cuto at 200 keV, and instead, a power law, breaking at 100 keV to another power law, is consistent with the data 52]. In general the spectra of these objects are reminiscent of Seyfert-2{type radio galaxy Cen A, where the spectrum probably extends all the way to GeV energies (Fig. 6 ). The nature of that emission is probably nonthermal, but its origin remains unknown. Future observations with INTEGRAL should help in resolving this issue.
Theoretical Interpretation
In the eighties, the most popular model of the intrinsic emission of Seyferts involved nonthermal acceleration of particles to relativistic energies and a subsequent pair cascade and nonthermal Compton scattering (e.g., 48, 20] ). That model, together with a Compton re ection component, was shown to explain the Ginga spectra of Seyferts in Zdziarski et al. 55] . The model predicted a break in the intrinsic spectrum at several hundred keV and a prominent e pair annihilation feature around 511 keV.
However, the OSSE data combined with available X-ray data have not conrmed those predictions. They show that the intrinsic spectra of Seyferts break at energies > 100 keV and no annihilation features have been detected (e.g., 54,57,15,10]), as discussed in sections above. This rules out the nonthermal pair model in its original version, and it very strongly constrains its modi cations 15, 10, 54] .
On the other hand, thermal Comptonization of some soft seed photons (most likely UV photons from an accretion disk) has provided satisfactory ts to the available hard X-ray and soft -ray data on Seyferts (see above).
As recently obtained, the typical parameters of the Comptonizing plasma in radio-quiet Seyferts are kT 100 keV, 1 57,15,58] (see sections above). In addition, there has to be an optically-thick cold medium subtending a solid angle of 2 in order to explain the presence of the Fe K lines and Compton re ection in the spectra. The simplest possibility is that the cold medium is a cold accretion disk. Recent ASCA results on the shape and variability of the Fe K lines indicate that the disk typically extends all the way to the minimum stable orbit (e.g., Iwasawa et al. 14], Nandra et al. 32]).
Thus, the most likely (and most popular) picture is of some active regions above the surface of an accretion disk, or so-called patchy corona (Haardt et al. 11] , Stern et al. 45] ). The active regions dissipate most of the accretion power. The mechanism of the dissipation remains very poorly understood but it might be related to some kind of magnetic reconnection. The active regions cannot cover the disk completely, as inferred from energy balance arguments 11, 45] . Furthermore, the dissipation is likely to take place at some height above the disk. Apart from reducing cooling of the active regions, it allows most of Fe K line photons to escape unscattered by the hot plasma, as required by the large typical line uxes observed from Seyfert 1s (e.g., 32]).
Interestingly, the parameters of the hot plasma are very close to those obtained in the hot inner disk model of Shapiro et al. 42] . In that model, the gravitational energy is transferred to hot ions, which in turn transfer its energy to electrons by Coulomb interactions, and the electrons Compton-upscatter some soft seed photons. The energy balance keeps electrons at kT 100 keV 42]. The similarity of the parameters tted to the OSSE data on Seyferts to those of the hot disk model may indicate the importance of ion heating and the Coulomb process in Seyferts. However, the original model of 42] has to be modi ed here to include the presence of the cold inner disk. On the other hand, some Seyferts, e.g., NGC 4151, show only weak Compton re ection, and therefore those objects may posses hot inner disks similar to those of 42] with Compton re ection taking place from a cold outer disk.
The hot plasma present in Seyferts may consist either of electrons or of e pairs. The presence of pairs a ects on the shape of the spectrum around 511 keV and the ratio of the luminosity in X-rays and -rays to the size of the hot source. The former is only poorly constrained by OSSE while the latter is only very crudely constrained by the time variability of Seyferts (e.g., 30]). Thus, no rm conclusion can be achieved yet (see 58] for more discussion). As mentioned earlier, a thermal pair plasma exhibits no pair annihilation features 22], so constraints on the pair annihilation ux cannot be used to constrain the pair abundance.
One case in which the presence of pairs is constrained somewhat more tightly is that of NGC 4151 57, 15] . The quality of the OSSE spectrum of this object is su cient to rule out the presence of pairs under the assumption that the plasma is purely thermal. However, an admixture of nonthermal processes, allowed by the data (see above), can lead to e cient pair production in the source and pair dominance.
Summary
Our main conclusions are:
The OSSE spectra of Seyferts and radio galaxies are steeper than the corresponding X-ray spectra, which requires the general presence of a break between the OSSE and Ginga energy ranges. The average OSSE power law index is ? 2:4. However, the power-law model provides only a crude description of the the OSSE average spectra of radio-quiet Seyfert 1s and 2s, and the spectrum of NGC 4151. A high-energy break or cuto in the model around 100 keV is statistically required by the data. Instead of the above two breaks, a gradual steepening of the Seyfert spectra above 30 keV is also consistent with the data. The best physical model tting the OSSE data for radio-quiet Seyferts is mildly-relativistic thermal Comptonization (including a Comptonre ection component, required by the X-ray data). The obtained plasma parameters are kT ' 100 keV, ' 1.
There is no statistically-signi cant di erence between the OSSE spectra of Seyfert 1s and 2s, in accord with the uni ed model of AGN. The OSSE data are compatible with the the geometry of typical radioquiet Seyferts with hot active regions above the surface of a cold accretion disk. The spectra of radio-loud objects appear to be harder than those of radioquiet ones; in particular, the spectrum of Cen A shows a high-energy tail extending to the MeV{GeV range. The latter requires the presence of nonthermal processes in those sources, in contrast to radio-quiet Seyferts.
